Influence of crystal structure on the compaction properties of n-alkyl 4-hydroxybenzoate esters (parabens).
The aim of the study is to examine the influence of slip planes on the nanoindentation hardness and compaction properties of methyl, ethyl, n-propyl, and n-butyl 4-hydroxybenzoate (parabens). Molecular modeling calculations, embodying the attachment energy concept, were performed to predict the slip planes in the crystal lattices, whereas the nanoindentation hardness of the crystals and the tensile strength of directly compressed compacts were measured. Unlike the other three parabens, methyl paraben has no slip planes in its crystal lattice, and its crystals showed greater nanoindentation hardness, corresponding to lower plasticity, whereas its tablets exhibited substantially lower tensile strength than those of ethyl, propyl, or butyl paraben. The nanoindentation hardness of the crystals and the tensile strength of directly compressed tablets were each found to correlate directly with the absence or presence of slip planes in the crystal structures of the parabens because slip planes confer greater plasticity. This work presents a molecular insight into the influence of crystal structural features on the tableting performance of molecular crystals in general and of crystalline pharmaceuticals in particular.